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Abstract- Concrete is a homogeneous mixture of cement, sand,
aggregate and water with specific proportion. The curing is
required for hydration of cement, which effect on strength
characteristics of concrete. Traditional curing method like
ponding, spraying and plastic film are adequate for ordinary
concrete but in high performance concrete and mass
concreting work penetration of external water is difficult. This
leads in cause serious premature cracks. Hence internal
curing is an effective solution. The internal curing is done by
providing water reservoir inside the concrete and by retention
of water molecules of concrete. The aim of this investigation is
to evaluate the use of crushed over burnt bricks (COBCB) as
self- curing agent. This study also includes the effect of
12.5mm, 10mm, 4.75mm of COBCB by replacing coarse
aggregate on the fresh and hard properties of concrete. The
COBCB is replace by density ratio of COBCB and normal
stone aggregate with addition of extra water. This
experimental study were carried out to determine the effect of
COBCB aggregate on compression, flexural and Spilt tensile
strength properties of M25 grade concrete without curing. The
COBCB has been used for replacement coarse aggregates in a
ratios of 20%, 40% and 60 %.The results show that, the use of
self-curing agents COBCB 10mm in concrete with
replacement ratio 20% by volume of coarse aggregates is
effectively improved the compressive strength of concrete

Keywords- Internal Curing, Mechanical Properties, COBCB,
Self- Curing Agent., mass concreting.

I. INTRODUCTION

From perspective of India, internal curing (IC) has a
wide prospect. Due to the unavailability of modern
equipment’s, unskilled labor and most important is due water
deficiency external curing process cannot be achieved
properly in many instances. Hence internal curing is used to
provide additional moisture in concrete to reduced self-
desiccationand effective hydration of cement. Internal curing
in concrete is usually ensured either by providing water
reservoir in the concrete and retaining water molecules by use
of chemical self-curing agent like Polyethylene Glycol-
400.The primary reason of using LWA or SAP is that both of
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them can absorb water during mixing and eventually, transfer
the absorbed water to the paste during hydration. Over burnt
clay brick chips (BC) are very common in the country because
of relative low cost and ease of availability.Many researchers
have done the study on self-curing and publish their work in
national/international conferences, journals and proceedings.
Following are the literature review of some authors who have
worked on the internal curing.

Biomaterials like Calatropis gigantean and palak
green as self-curing agents, and it is compared with the
performance of concrete with self-cure chemical, polyethylene
glycol. Vegetative materials added as internal curing agents
perform better workability, strength, and durability
characteristics in fly ash based concrete of grades M20, M30
and M40[1].When mixing the two chemical curing agent used
as 1% PEG and 0.01% PAM the mechanical properties of self
curing concrete significantly improved as compared to
conventional concrete [2].The strength of the specimen with
1% of PEG4000 increased when compared to the conventional
specimen with M40. From 28 days flexural tensile strength
results the specimen with 1% of PEG4000 decreased with a
conventional specimen of M40 by 45.65%. From the 28 days
splitting tensile strength results, the specimen with 1% of
PEG4000 increased with a conventional specimen with by
22.22%.[3]..the self-curing agent is COBCB.it is used for
replacement coarse aggregate in a ratio of 20%,50% and
100%.concrete subjected to different curing as conventional,
air curing, and chemical curing .Concrete with replacement
20% of COBCB by volume of C.A.in concrete improves all
mechanical properties in all curing condition.[5].When wood
powder is added in the concrete with air curing the strength
will be achieving. Increases mortar strength and early age
strength sufficient to withstand strain when compared to the
conventional concrete cubes. The 6% of wood powdered
concrete cubes are compared to conventional concrete cubes is
high compressive strength [6]. The conventional concrete and
the self-curing concretes (with SF, Ch, and leca) exposed to
5% CO,, improved in the compressive strength during the
exposure period (6 months) due to pore filling process by
carbon ions. The use of 15% silica fume and self-curing agents
(2% polyethylene-glycol or 15% saturated leca) separately or
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in conjunction in concrete mixes improves all properties of
concretes under all curing regimes [7].

The primary focus of this project is to study the
properties of internally cured concrete made with partial
replacement of Coarse Aggregate with COBCB. Therefore,
the following objectives were defined for this project work:-

e To develop procedure for making internally cured
concrete with different portion of COBCB as partial
replacement of Coarse Aggregate

e To investigate effectiveness of internal curing under
different curing conditions

e To study the effect of internal curing agent on
workability of concrete.

e To study the effect of internal curing on compressive
strength of concrete at different days.

e To study the effect of internal curing on tensile
strength of concrete at different days.

e To study the effect of internal curing on permeability
of concrete.

e To conduct a study based on obtained results to
recommend an optimum mix proportion for
producing internally cured concrete.

Il. EXPERIMENTAL DETAILS
2.1Concrete ingredients properties

For this experimental study, concrete is prepared
from sand, cement, aggregate and water with COBCB
aggregate. The cement used was ultratechordinaryPortland
cement of 53 grades. Fine aggregate is taken from Godavari
river bed sand and coarse aggregate are collected from local
crushing plant. Over burnt clay bricks are collected from near
village. This over burnt bricks crushed manually with the help
of hammer and sieved to get required size of COBCB
aggregate

2.2COBCB aggregate

This material produce by crashing of over burnt clay
bricks. These types of bricks aredark in color and irregular in
shape which is due to over burning .they are quite strong in
compressive strength. These type of bricks are unfit for use in
building construction. This is because of their irregular shape
and size they are, however, very commonly used in a broken
for in road contraction and flares as a course aggregate
materials. A small quantity of lime is required in bricks earth.
But if present in excess, it causes the bricks to melt and hence
brick looses its shape. Different test conducted on concrete
making material and result are summarized in tableno.1
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Table 1: Test results of all concrete making material

Sr.oo. Tast TS Fasult
code
valus

Cement I5269-1976

I Finsnass <10 [340%

2. Standard Comst. 3%

3. IST =30 4¥ min

ER Final Setting time | = 600 305 min
Fine aggregate IS3B3-1970

3 Finenass Loduns 3.30

g, Specific Gravity .60

1. water absorption 3IT%
Coarse aggresate | IS 3B3-1970

5. FinenassLioduhs 3532

g, Specific Gravity ]

10, | water absorption 0.75%

I1. Bulk density ™ [ —-- 169K Tt
COBCE IS383-1970

12, Impact tast <42% [ 3588

13, | Bulk densite
IZ5mm 090 EeTt.
T0mm 09I EeTt.
4 T5mm 09588 Eelit.

14 Specific Gravity
IZI5mm T.ad
T0mm 168
4. 75mm 1.33

13, water absorption

1Z5mm ET3%
I0 mm %
475 mm I37T0%

16, | Abrasiontest <X [ 30.6%

2.3Concrete mix design

It is the process selecting suitable ingredient with
their determining proportion to achievestrength, durability and
economy.The ingredients used for concrete mix design is
cement, sand, coarse aggregate, water and COBCB.

The plan of this study is replace coarse aggregate by
COBCB aggregate with different percentage of replacement
say 20%, 40% and 60%.the replacement done by density ratio.
Table 2 presents the concrete mix design results, for grade 25
concrete with water to cement ratio 0.5, using river bad sand
and crushed stone.
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Table 2: Test results of mix design (Grade-M 25)

Sr. Attribute Value
no

1 Target Mean Strength (Nmm™) | 316

2 Cement (kg™ ") 32

3 Coarse aggregate [:kg_-'m'} 10538.23
4 Fine Aggregate (kg™ ) 790 84
5 Water (kg/™") 136

2.4Preparation of specimen

Conventional M25 grade concrete is design by using
1S10262-2009.From this design | get quantity of coarse
aggregate, fine aggregate, cement and water. Size of COBCB
aggregates ranging between 20mm to 4.75 mm therefore, it is
also divided into different grade. COBCB crushed and with
the help of sieve divided into 12mm, 10mm and 4.75 mm.by
density ratio coarse aggregate replace by COBCB aggregate
from the water absorption of each grade COBCB extra water
is added during mixing of concrete. Cube of size
150%x150x150 mm, cylinder of size 150 mm diameter and
300mm height and beam of sizes 500x100x100 mm will be
casted. Total specimen to be casted is 120. The specimen with
COBCB is keep in air curing (in the laboratory at room
temperature).

2.5Test method

To determine the properties of fresh concrete and
hardened concrete slump cone test, compression strength test,
spilt tensile strength test, flexural strength testand weight
density are carried for all mixes at the age of 7, 28days.

111. EXPERIMENTAL RESULTS AND
DISCUSSION

3.1Fresh concrete properties

The workability of concrete is check with the help of
slump cone test.Figurel.Shows the result of slump cone test.
From the figure No.1. it is clear that slump value of concrete
increase with decreases in size of particle and with increasing
% of replacement. So, the good workability of concrete is
achieved by reducing the size of COBCBandby maintaining
uniformity with sieve analysis.
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Figure.1 Comparative slump cone test values of concrete
3.2 Hardened concrete properties
3.2.1Compressive Strength of Concrete

The resultsof Compressive strength of Concrete
cubes for various combinations of COBCB with coarse
aggregate at 7 and 28 days strength are obtain as shown in
below figure. 2. Shows the results of compressive strength of
concrete with 20% replacement of COBCB. 10 mm COBCB
with 20% replacement to normal aggregate gives maximum
compressive strength. All test result of concrete sample is of
without water curing.

35
W, 29.14
g 30 26.44
Z, 25
= .. 19.12 19.77
20 16
3 14.67 14.1¢
= 15
w
= 10
v 5
Z 0
ed 12.5mm 10 mm 475mm
COBCB COBCB COBCE
Size of COBCB
m7day m28day

Figure.2Compressive Strength of Concrete with 20 % COBCB
Figure.3 shows the compressive strength of concrete

with 40 %replacement of COBCB. As COBCB %increase the
compressive strength of concrete decreases.
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Figure.3Compressive Strength of Concrete with 40 % COBCB
3.2. Density of concrete

The COBCB material is light weight as compare to
normal stone aggregate hence it affect the density of concrete.
The density of concrete with different COBCB content is as
shown in below figure.

2500
2399.25
2400 o
s NQ2sis
Z 2300 22222 221334
= 2200 2237 7 g
= 2183764
= 2100 ~
L% -
] L
2000 2071.06
1900
Normal 12.5mm 10mm 4.75mm
concrete COBCB COBCB COBCB
Size of COBCB

20%Replacement —®—40% Replacement

Fig.3Density of concrete with COBCB
IV. CONCLUSION

So from the experimental work, following conclusions have
been drawn;

e Slump value of concrete increase with decreases in
size of particle and with increasing % of replacement.

e Compressive strength of concrete is maximum at
20% replacement of 10mm COBCB to the normal
aggregate.
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e When 20% 10mm COBCB aggregate added in
normal concrete compressive strength at 28 day
increases by 10% as compare to reference concrete.

e Density of concrete decrease with decreases particle
size and increase in %replacement.

V. ACKNOWLEDGEMENT

It is a great pleasure for me to take this opportunity &
thank some people, without whom the making of this project
would not have been possible. I am thankful to my guide Prof.
S.A Karale for his practical guidance & motivation at every
stage of this project work without which it would have not
been possible for me to complete the project. 1 am also
thankful to H.O.D. Prof.R.S.Kale, for his encouragement,
valuable guidance throughout the work. Finally | would like to
thank my Parents and Friends for supporting me at all times.

REFERENCES

[1] R. Malathy, “Experimental Study on Strength and
Durability Properties of Bio-Self-Cured Fly Ash Based
Concrete under Aggressive Environments”International
Journal of Civil, Environmental, Structural, Construction
and Architectural Engineering, 2017,Vol:11, No:3, pages
328-333.

[2] A.S.Thakare, S.P.Pethe, = A.A.Sarode, R.S.Shah,
“Comparison between Self Cured Concrete and
Conventionally Cured Concrete”International Conference
on Science and Technology for Sustainable Development,
2016, ISSN: 2348 — 8352, pages-102-106.

[3] Manvendra Verma, Mayank Nigam, “Studies on
Properties of Self-Curing Concrete Using Poly- Ethylene
Glycol”, July 2016, Vol. 6, Issue 71, ISSN (Print): 2347-
6710, pages 14361- 14366.

[4] Basil M Joseph, “Studies on Properties of Self-Curing
Concrete Using Poly- Ethylene Glycol”, IOSR Journal of
Mechanical and Civil Engineering, ISSN: 2320-334, May
2016, pages 12-17.

[5] Mohammed M. M. Rashwan, Hesham M. A. Diab and
Yahia M. S. Abd El-Fattah, “Improving of Lightweight
Self- Curing Concrete Properties,” Journal of Engineering
Sciences Assiut University Faculty of Engineering, May
2016, Vol. 44 No. 3, pages 259 — 271.

[6] M.Priya, S.Ranjitha, R.Tamil Elakkiya, “Self-
Curing”International Conference on Current Research in
Engineering Science and Technology, 2016, ISSN: 2348
— 8352, pages 111-120.

[7]1 Magda I. Mousa a, Mohamed G. Mahdy a, Ahmed H.
Abdel-Reheem a, Akram Z. Yehia b, “Self-curing
concrete types; water retention and durability”,Alexandria
Engineering Journal, April 2015vol 54, pages 565-575.

www.ijsart.com



IJSART - Volume 4 Issue 6 — JUNE 2018

[8] Magda I. Mousa a, Mohamed G. Mahdy a, Ahmed H.
Abdel-Reheem a, Akram Z. Yehia b, “Physical properties
of self-curing concrete”, Housing and Building National
Research Center journal, May 2015, pages 167-175.

[9] Dale P. Bentz and Paul E. Stutzman, “Curing, hydration,
and microstructure of cement paste”, ACI material
journal, sept.-oct.2006, vol 103, No-5, pages 348-356.

[10]1S 456 — 2000, “Plain and Reinforced Concrete — Code of
Practice”, Bureau of Indian Standards, BIS 2000.

[11]M. S. Shetty, “Concrete Technology Theory and
Practice”, Published on May 1987 by S. Chand &
Company Ltd.

[12]1S 269-1976,” Specification for ordinary Portland cement
and low heat Portland cement.

[13]1S 383-1970,”specification for coarse and fine aggregate
from naturel source for concrete BSI, 1986, BSI, 1986.
[14]1S 4031-1986, “Method of physical tests for cement”,

BSI, 1986.

[15]1S 2386-1963,”Methods of test for aggregate for
concrete”, BSI, 1986.

[16]1S 10262- 2009, “Indian standard concrete mix
proportioning guideline”, BSI

Page | 1304

ISSN [ONLINE]: 2395-1052

www.ijsart.com



